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EXOSOMES FROM OSTEOARTHRITIC SYNOVIAL FIBROBLASTS PROMOTE
ANGIOGENESIS
Y. Nakamura 1, T. Kato 1, T. Takada 1, T. Nakasa 1, Y. Higashi 1, M. Lotz 2,
M. Ochi 1, S. Miyaki 1. 1Hiroshima Univ., Hiroshima, Japan; 2 The Scripps Res.
Inst., La Jolla, CA, USA
Purpose: Exosomes containing proteins, microRNAs and mRNAs are found in
extracellular spaces such as blood and other body ﬂuids and function as
messengers in cell-cell communication through transfer of their molecular
content.Wehypothesize that exosomes containingmiRNAs function in anovel
communication mechanism among joint cells in osteoarthritis (OA) patho-
genesis.Wepreviouslyobservedthat thebalanceofanabolicandcatabolicgene
expression in chondrocytes was impaired by exosomes derived from OA-
synovial ﬁbroblasts (SFB). Angiogenesis in various joint tissues, including
synovium, ligaments, menisci and the osteochondral junction, is a recently
recognized important factor inOApathogenesis. The purpose of this studywas
to investigate potential angiogenic function of exosomes from OA-SFB.
Methods: Human SFB were obtained from a normal, OA and rheumatoid
arthritis (RA) knee joints, and cultured with or without interleukin-1b (IL-
1b). Exosomes were isolated by ExoQuick from IL-1b stimulated medium
and control medium. Isolated exosomes fraction was measured for protein
content using BCA protein assay kit. To examine the angiogenic functions of
exosomes derived from SFB, we examined whether migration and tube
formation in human umbilical vein endothelial cells (HUVECs)were affected
by normal-, OA-, RA-SFB derived exosomes. Migration assay was evaluated
using HUVECs in a modiﬁed Boyden chamber. In the tube formation assay,
HUVECs were seeded into plates coated with growth-factor-reduced
Matrigel and tube length was measured. miRNA proﬁles in the exosome
preparations were established using 3D-Gene miRNA microarray.
Results:Migration and tube formation activity were signiﬁcantly higher in
endothelial cells treated with exosomes from OA and RA SFB as compared
to exosomes from normal SFB. IL-1b stimulation of SFB enhanced the
angiogenic activity in their exosomes. However, migration and tube
formation were not induced in endothelial cells by cytokine IL-1b alone.
miRNA array data showed that 349 miRNAs were changed in OA SFB
exosomes as compared to normal SFB expsomes. OA- and RA-SFB exo-
somes shared 29miRNAs that were up-regulated and 35miRNAs that were
down-regulated compared normal SFB exosomes. This includes several
differentially expressed angiogenesis-related miRNAs.
Conclusions: Exosomes from OA SFB accelerate angiogenic activity in
HUVECs, and might be involved in OA development by promoting angio-
genesis throughout the joint.miRNAarraydata suggest anOA-relatedmiRNA
proﬁle in exosomes that may serve as a novel biomarker. These results
supportourhypothesis that exosomes containingmiRNAs function in anovel
regulatory network that contributes to various aspects of OA pathogenesis.
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DECREASED LYMPHANGIOGENESIS IN MICE WITH OSTEOARTHRITIS
UNDER HIGH FAT DIET
L. Xing. Univ. of Rochester, Rochester, NY, USA
Purpose:We have reported that lymphatic drainage plays a critical role in
limiting the severity of joint tissue injury in mouse model of rheumatoiddoi:10.1016/j.joca.2012.02.016arthritis by removing catalytic factors and inﬂammatory cells from inter-
stitial ﬂuids to the local draining lymph nodes. However the implication of
lymphatic in the pathogenesis of osteoarthritis (OA) is un-known, espe-
cially in OA with diabetic because patients with diabetic often have
abnormal micro-vasculature. Currently, there is no method to assess
lymphatic draining function in mouse knee as an outcome measure to
study lymphatic in OA. Here we examined lymphatic vessels in joint
sections from a mouse model of OA with diabetes, and developed a near-
infrared lymphatic image technique to monitor lymphatic drainage from
knee to local draining lymph nodes in real time.
Methods:OAwas initiated by ameniscall-ligamentous injury (MLI) procedure
in the right knee joint. Type 2 diabetic was induced by feedingmicewith high
fat (HF, 60% kcal) diet. Controls includedmice with sham-operation in the left
kneeand fedby lowfatdiet (LF,10%kcal). 5wks-oldC57/BL/6micewereplaced
on HF or LF for 8 wks and then receivedMLI or sham-operation to initiate OA.
Mice were sacriﬁced 16 wks after the MLI. The knee joints were subjected to
histology and IHC stain with anti-podoplanin antibody to identify lymphatic
vessels and anti-alpha smooth muscle actin (aSM) antibody to identify aSM
covered vessels. A group of 12-wks-old mice were received intra-articular
injection of the infrared dye, indocyanine green (ICG), the path and signal
intensityof ICG in thekneewere recordedunderan infrared lymphatic imaging
system at 1, 2, 4, 6, and 24 hrs. The ICG clearance was calculated.
Results: MLI induced OA-like changes in right knee joints, including
increased Chamber score, decreased cartilage thickness and osteophyte
formation, which was more severe in the HF group. IHC detected that
podoplanin+ vessels had thin wall with large lumen, a feature of lymphatic
vessels. These podoplanin+ lymphatic vessels were localized in the connec-
tive tissue around joint capsules and periosteam. aSM+ vessels appeared to
have thick wall and did not overlap with the podoplanin+ lymphatic vessels,
suggesting that they are likely small blood vessels. Interestingly, the density
of lymphatic and blood vessels were similar among sham-LF, OA-LF, and
sham-HF groups, but remarkably decreased in OA-HF group. Decreased
podoplanin+ vessels were more obvious than those of aSM+ vessels.
Lymphatic imaging revealed that lymph drains from knee tissues to iliac
lymphnodesviaa single collecting lymphaticvessel.No lymphaticpulsewas
observed. The ICG signal intensity declined rapidly after injection. The ICG
clearance (vs time0)was15%at2hrs, 60%at4hrs, 80%at6hrs and100%at24
hrs, indicating an efﬁcient lymphatic drainage in WT mice.
Conclusions: HF diet accelerates the progression of OA in a type 2 diabetic
mouse model, which is associated with decreased lymphatic vessel
formation. The near-infrared lymphatic image can be used to monitor
lymphatic draining function in mouse knees longitudinally. The involve-
ment of lymphatic in OA pathology is currently under investigation.
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OSTEOARTHRITIS-ASSOCIATED FIBROSIS IS RELATED WITH BOTH
ELEVATED PYRIDINOLINE CROSS-LINK FORMATION AND LYSYL
HYDROXYLASE 2B EXPRESSION
D. Remst 1, E. BlaneyDavidson 1, E. Vitters 1, A. Blom 1, R. Stoop 2,
J. Snabel 2, R. Bank 3, W. van den Berg 1, P. van der Kraan 1. 1Radboud Univ.
Nijmegen Med. Ctr., Nijmegen, Netherlands; 2 TNO, Leiden, Netherlands;
3Univ. Groningen, Groningen, Netherlands
Purpose: Fibrosis is a major contributor to joint stiffness in osteoarthritis
(OA) and associated with joint pain. Lysyl hydroxylase 2b (LH2b) increases
